The N-banding technique was used to stain the nucleolus organiser of the karyotype of Asellus aquaticus (Crust. Isop.). Observations were made on the morphological expression of nucleolus organisers as secondary constrictions and the presence of nucleoli in mitotic prophase. An attempt was made to correlate the various results and it seems likely that N-banding is not a reflection of NO activity.
INTRODUCTION
IT has been known for many years (Heitz, 1931 ) that secondary chromosome constrictions are often " nucleolus organisers ", that is the genetic site for ribosomal RNA (Brown and Gurdon, 1964; Ritossa and Spiegelman, 1965; etc.) . Nucleolus organisers have been extensively studied both at a molecular and a cytological level.
Moreover, it has been observed that, while their location is constant in the karyotype of individuals of the same species, there exists a variability in their morphological expression as a secondary constriction in metaphase; it has in fact been observed that the number and size of these constrictions can vary from individual to individual of the same species, from cell to cell of the same individual and between homologous chromosomes (Ohno et at., 1961; Keep, 1962; Hsu et al., 1967; Miller and Brown, 1969; etc.) . There are basically two explanations of these phenomena; either the length of a nucleolus constriction in metaphase reflects the state of activity of the nucleolus organiser in the preceding interphase (Ohno et at., 1961; Keep, 1962; Wallace and Langridge, 1971; etc.) or it is a consequence of the number of ribosomal genes present (Ritossa et at., 1966; Bross et at., 1973; Elsevier and Ruddle, 1975; etc.) . The two explanations are valid and both singly and together can explain the various situations to be seen in different species and in different tissues.
Recently, two techniques that specifically stain the nucleolus organiser regions have been developed; the first, known as X-banding, has been tested with good results on the chromosomes of many animal and plant species (Matsui and Sasaki, 1973; Funaki et at., 1975) ; it gave contrasting results, however, in some species of Drosophila (Pimpinelli et at., 1976) ; the second, called the Ag-AS technique, gave good results on the chromosomes of some species of mammals (Goodpasture and Bloom, 1975) .
For this second technique the hypothesis was put forth that the nucleolus organiser staining is linked to the capacity of the rRNA genes of being transcribed (Tantravahi et al., 1976; Miller et at., 1976 fig. 7 ) two pairs of chromosomes with a subterminal secondary constriction and therefore satellites can be observed. One pair, no. 7, is easily identified, and the other is located in the 2-6 group (Rapenne, 1973 ). An attempt to better identify these chromosomes with the G-and Q-banding techniques gave no appreciable results (Di Castro et al., 1973) .
Our research was aimed at detecting the existence of any direct relationship between evidence of secondary constrictions, functioning of the nucleolus organiser and staining of the same by .A-banding.
MATERIALS AND METHODS
The study was carried out on preparations of the testes of Asellus equaticus (Crust. Isop.) obtained by squashing. Some of the individuals were injected with coichicine (0.05 per cent) before sectioning. Suitable preparations were treated with the .V-banding technique (Funaki et al., 1975) .
Others were sectioned without pretreatment with coichicine. Suitable preparations were stained with methyl green pyronine. Acetic acid (45 per cent), Carnoy (ethyl alcohol and acetic acid, 2 1) and 10 per cent neutral formalin were used as fixatives. Some 200 slides were examined.
RESULTS
In most of the cells observed, both in prometaphase and in metaphase, there are secondary constrictions evident, usually those of chromosome pair no. 7, which often occur together (p1. II, fig. 7) ; chromosomes of pair 2-6, in fact, rarely showed the secondary constriction.
The secondary constriction of pair no. 7 is located in an almost terminal position and the satellite of this chromosome pair is therefore very small (p1. I, fig. 1 ); the satellite of pair 2-6 is, on the other hand, larger, that is, the secondary constriction is less terminal (p1. I, figs. I and 2). In cells of the same individual the secondary constrictions of both pairs appeared in different numbers, combinations and dimensions.
There are usually two (sometimes one) nucleoli present in mitotic prophase, as in interphase (p1. I, fig. 3 ), and these are each associated with a chromosome in the terminal position (pl. I, fig. 4 ). The identification of these two prophase chromosomes is not easy. In most cases we are dealing with no. 7 chromosomes, but we cannot exclude the fact that sometimes one of these belongs to the 2-6 pair.
With the V-banding technique selective staining was obtained of a subterminal area of a chromosome pair of the 2-6 group (pl. II, fig. 1 ) and of an apparently terminal area of pair no. 7 (p1. I, fig. 6 ).
These areas never all stain simultaneously. The most frequent case was that in which a single chromosome per cell was .i\f-banded. The maximum number of.Af-bands to appear in the same cell was 3 (pl. I, fig. 5 ).
The combinations in which the X-banded chromosomes appeared were 4. Discussso We can draw a certain number of conclusions from our observations.
Since the 1V-bands appear on the chromosomes of Asellus aquaticus corresponding to the areas in which the secondary constrictions are observed and the same occurs for the nucleoli observed in the late mitotic prophase, we can conclude that in this organism the secondary constrictions are the site of the nucleolus organiser and that this is selectively stained by the JV-banding technique. The fact that sometimes the JV'-bands are observed in a terminal position, above all on the chromosome of the no. 7 pair, is most likely due to the drastic method and small size of the satellites of this chromosome pair which, even with normal staining, is only slightly evident.
Since the secondary constrictions are usually evident on the chromosomes of pair no. 7 and nucleoli in prophase are more often observed associated with precisely these chromosomes, we think that the evidence of a secondary constriction on the prophase chromosomes and metaphase chromosomes of Asellus aquaticus reflects the state of activity of the XO; however it cannot be excluded that it may be the effect of a longer permanence here of the nucleolus which could have been organised with the co-operation, in interkinesis, of more nucleolus organisers.
Because of this latter possibility, that is that a nucleolus organiser can function in interphase and then undergo normal chromosomal spiralisation and not be therefore detectable either in prophase associated to a nucleolus or in metaphase as a secondary constriction, it is difficult to attempt a correlation between function and staining of the JTO with .)V-bands (Tantravahi et al., 1976) . If we instead accept that the secondary constriction is the constant index of the activity of the nucleolus organiser, from our data we can deduce that the presence of N-bands in Asellus is not related to the function. They appear, equally on both chromosomes-a quite different distribution from that of secondary constrictions. We must also deduce that in Asellus the nucleolus organisers present in pair no. 7 are those which function more often, that is whose genes for rRNA are usually transcribed, while the nucleolus organisers present in pair 2-6 function more rarely. This latter fact seems to recall the idea of some authors concerning the existence of strong and weak nucleolus organisers (Brown and Blackler, 1972) and in any case the existence of gross genetic controls which allow large numbers of rRNA genes to be switched on or off (Miller and Knowland, 1972) .
Preferential staining of the nucleolus organisers as well as of part of the head of the mature sperm of Asellus aquaticus, is a constant finding and, it would seem to us, a very interesting one. We are in fact wondering what these two areas have in common which would cause them to be the only
